METHOD FOR MANUFACTURING LIQUID CRYSTAL DISPLAY PANEL 

FIELD OF THE INVENTION 

The present invention relates to a method for 
5 manufacturing a liquid crystal display (LCD) panel and more 
particularly, to a manufacturing method for LCD panels 
designed for adopting a liquid crystal injection method. 

BACKGROUND OF THE INVENTION 

10 FIG. lA and FIG. IB • are schematic drawings for 

illustrating a manufacturing method of liquid crystal 
' display panels with a plurality of reinforcing members for 
panel-cutting process prior to a liquid crystal injection 
process according to a related art, where FIG. lA is a 

15 plan view, and FIG. IB is a cross-sectional view taken 
along line I-I shown in FIG. lA. 

Referring to FIG. lA and FIG". IB, a sealing member 3 
and auxiliary members 13 as reinforcement members are 
arranged between a lower substrate 1 having pixel 

20 electrodes and an upper substrate 2 having color filter. 

The sealing member 3 has a frame-shaped pattern with a pair 
of injection inlets 5 to provide an' internal space 5 to be 
filled with liquid crystal material through the inlets 6. 
The auxiliary members 13 are designed to have L-shaped 

25 pattern or square-bracket pattern- for preventing the 
deformation of the sealing member 3 during the panel- 
cutting process- These members 3 and 13 are formed on 
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either one of the substrates 1 and 2 by screen-printing 
such resin as epoxy resin prior to a panel alignment 
process including a lamination process and heating process 
for curing the resin. 
5 Following the panel alignment process, the two 

substrates 1 and 2 are cut off along a first cut line 21, 
indicated by a two-dot chain line, whereby unnecessary 
peripheral portions including the auxiliary members 13 are 
severed from a display region. 

10 Additionally, " if necessary, one substrate can be cut 

off along a second cut line 22, indicated by a one-dot 
chain line to provide a open space allowing easy connecting 
process between the panel terminals and external connecting 
leads such as a flat cable. 

15 ■ A panel thus formed is placed into a vacuum chamber^ 

and liquid crystal is injected into the internal space 5 
through the injection inlets 6. After the liquid crystal 
is injected into the internal space 5, the injection inlets 
6 are sealed by a sealing material such as epoxy resin. 

20 During the panel assembly process, the auxiliary 

members 13 act to prevent the seal member from being 
deformed when the panel is cut, and also function as 
reinforcements for maintaining the panel gap at a constant 
level. 

25 In the panel cutting process, cut line is scribed on 

the surface of the panel along the cut line 21 positioned 
between the seal member 3 and the auxiliary members 13, and 
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then pressure is applied to the panel to sever the 
peripheral region of the panel from the seal member 3. 
Since the auxiliary members 13 act as reinforcements to the 
seal member 3 to support the two substrates, the auxiliary 
5 members act to, lessen- the deformation force applied to the 
seal member 3. 

As mentioned above, a plurality of auxiliary members 
13 are employed to prevent deformation of the seal members 
3 during the panel-cutting process. As such, the seal 

10 member 3 is surrounded by the square-bracket-shaped 

auxiliary members 13, each having approximately the same 
length as the area forming the internal space 5. 
Subsequently, in the aligning process of the lower and 
upper substrates land 2, which is performed under low 

15 pressure and high temperature conditions, the route for 

thermally expanded air in the internal space 5 to flow out 
to the panel edge 7 is long, and thus prevents air within 
the internal space 5 to be released easily. As a result, 
pressure difference is generated . between the inside and 

20 outside of the internal space 5, thereby causing the cell 
gap (G) to be enlarged, and cause damage or deformation to 
. the seal member 3. " 

SUMMARY OF THE INVENTION 
25 r In the present invention, a pattern of reinforcing 

auxiliary members are arranged around of the seal members 
such that air within the internal space can be naturally 
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discharged and an air outlet route between an injection 
inlet and a peripheral end of the panel can be shortened. 

Particularly, an air outlet forming member is 
connected to an injection inlet of a seal member and is 
5 elongated to a peripheral end of the panel. Additionally, 
an air outlet auxiliary member is formed within the air 
outlet forming • member to prevent deformation of an air 
outlet. 

Furthermore, a process in the manufacturing of a 

10 liquid crystal display panel comprises attaching a first 
substrate to a second substrate with a seal member and an 
auxiliary member to form a panel, the seal member forming a 
internal space and having an injection inlet for liquid 
crystal injection, the auxiliary member being arrayed 

15 around the seal member, wherein the seal member is formed 
with an air outlet forming member connected to the 
injection inlet, the air outlet forming member is extended 
toward a peripheral end of the panel, and the air outlet 
forming member is formed therein with an air outlet 

20 auxiliary member for forming an air outlet. Additionally, 
a cut line is positioned between the seal. members and the 
auxiliary members. Also a process of cutting the panel for 
traversing the air outlet forming member and a process of 
injecting the liquid crystal from the injection inlets are 

25 included. 

One embodiment of this invention requires that the 
air outlet auxiliary members are positioned between the cut 
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line and the peripheral end of the panel in order not to be 
cut. Furthermore, the liquid crystal display panel is 
formed such that the air outlet auxiliary member and the 
air outlet forming member are maintained in a predetermined 
5. interval such that both members can be extended in parallel. 
The air outlet auxiliary member and the air outlet 
forming member also may be extended to a peripheral end of 
the panel or may end in the vicinity of the peripheral end 
of the panel . 

10 Furthermore, the auxiliary member, the air outlet 

auxiliary member, and the air outlet forming member 
positioned at an external domain of the cut line may be- 
continuously formed on the dashed lines. 

The same embodiment further requires that the seal 

15 members, the auxiliary members, the air outlet auxiliary 

member, and the air outlet forming member are formed at the 
same time and made of the same material. 

The embodiment also has an interval between the air 
outlet auxiliary member and the air outlet forming member 

20 that should be set up to be at least 2 mm but not more than 
7 mm. It is preferred that a distance between the 
peripheral end of the panel and the distal ends of both the 
air outlet auxiliary member and the air outlet forming 
member is not more than 3 mm. 

25 The number of the injection inlets and the air outlet 

installed may be one or more. 

Furthermore, according to an embodiment of the 
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present 'invention, a liquid crystal display panel may be 
obtained by any one of the above-mentioned methods. - 

A method for manufacturing a liquid crystal display 
panel comprises forming a internal space on' a first 
5 substrate by a seal member having an injection inlet of 

liquid' crystal, forming an air outlet member mounting on an 
air outlet of the shortest route from the injection inlet 
to the peripheral of the panel, and bonding the first and 
the second substrates with the seal member. 

10 An embodiment requires that the air outlet reach the 

peripheral end of the panel, or at least an interval 
distance of not more than 3 mm between the distal end of 
the air outlet and the peripheral end of the panel. 

Furthermore, it requires that a longer auxiliary 

15 member face the seal member in three directions excluding 
only the injection inlet side\ It also requires that a 
distal end of the longer auxiliary member in the three 
directions is not more than 3 mm from the peripheral end of 
the panel facing the same. 

20 Therefore, an increase in pressure in the internal 

space as well as in the gap between the substrates outside 
of the internal space can be avoided, and deformation of 
the seal members can be prevented. 



25 BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the nature and objects 
of the present invention, reference should be made to the 
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following detailed description with the accompanying 
drawings, in which: 

FIG. lA is a plan view for illustrating a related 

art; 

5 FIG- IB is a cross-sectional view of the related art 

taken along line I-I of FIG. lA; 

FIG. 2 is a plan view for illustrating one embodiment 
of the present invention; 

FIG. 3A is a cross-sectional view taken along line II- 
10 II of FIG. 2; 

FIG. 3B is a cross-sectional view taken along line I-I 
of FIG. 2; 

FIG. 3C is an enlarged cross-sectional view taken 
crosswise along line III-III of FIG. 2; and 
15 FIG. 4 is a plan view for illustrating another 

embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In one embodiment of the present invention as 

20 illustrated in FIG. 2/ a seal member 3 and a plurality of 
auxiliary members 13 are . formed such that an air outlet 
route between an injection inlet 6 and a panel peripheral 
end 7 is arranged to be at a shortest distance. In' the 
example shown in FIG. 2, two injection inlets 6 are formed 

25 ' on the same side and seal member 3 formed at each injection 
inlet, respectively, are extended in parallel from the 
injection inlets 6 towards the peripheral end. 7 to form air 
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outlet members 3A and 3C. An auxiliary member 3B for 
reinforcement of the air outlet is formed inside each air 
outlet route in a "U" shape, and two air outlets 8 and 9 
are formed in relation to each injection inlet. 
5 As depicted in FIG. 2, a cut line 21 of. the panel is 

positioned between the injection inlet 6 and the auxiliary 
member 3B for reinforcement of the air outlet. Also, the 
air outlet members 3A and 3C are formed to traverse the cut 
line 21. As with the prior art, the three sides other "than 

10 the injection side are surrounded by a plurality of 

auxiliary members 13 having L-shaped pattern or square- 
bracket pattern. ■ 

In FIG. 2, since a peripheral end of a first 
substrate 1 and a peripheral end of a second substrate 2 

15 are accorded therebetween, the peripheral end 7 of the 
panel is determined by the same peripheral ends of the 
first and second substrates. When the peripheral end of 
the second substrate is situated inside the peripheral end 
of the first substrate, the peripheral end of the second 

20 substrate is considered the peripheral end 7 of the panel. 
Alternatively, when the peripheral end of the first 
substrate is positioned inside the . peripheral end of the 
second substrate, the peripheral end* of the first substrate 
is considered the peripheral end 7 of the panel. 

25 The seal member 3, the auxiliary members 13, and the 

air outlet members 3A, 3B and 3C are simultaneously formed 
on the first substrate by patterning thermosetting epoxy. 
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resin. Patterning techniques for such resin is carried out 
by using screen printing method or etching method such as 
photolithographic technique. Thickness of those members is 
determined to provide a cell gap "(G) of 3|jm-5^im after the 
5 curing process of the seal material using thermosetting. 

As a result, the seal member 3, the auxiliary members 
13 and the air outlet members 3R, 3B and 3C are made of the 
same material and have the same thickness. A pair of air 
outlets 8 respectively include air outlet members 3A and 3B 

10 each having a lenigth that extends from, the injection inlet 
6 to the peripheral end 7 or to an approximate distance (E) 
from the peripheral end 1, as shown in FIG. 2. Likewise, a 
pair of air outlets 9 respectively includes air outlet 
members 3B and 3C, each having a length similar to the air 

15 outlets mentioned above. 

Due to the short distance of the air outlets 8 and 9 
which extend from the injection inlets 6 to the peripheral, 
end 7 or to an approximate area thereof, -respectively, the 
-route of thermally expanded air can be discharged 

20 relatively quickly toward the .peripheral end 7 during the 
cure process of the seal members by heating. As a result, 
air discharge in the internal space 5 can be carried out 
smoothly. 

This smooth • discharge minimizes the pressure 
25 . difference between the inside and outside of the internal 

space 5, thus enabling the maintenance of the predetermined 
size of cell gap (G) and preventing deformation or damage 
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to the seal members . . 

Referring to FIG. 3C, if the air outlets 8 and 9 are 
too narrow in width (W) , the air outlets cannot effectively 
function as discharge routes, for the thermally -expanded air, 
5 and if the air outlets are too wide, the gap between the 
substrates, equivalent to the cell gap (G) in the internal 
-space 5, may squeeze together to close the discharge route 
for the thermally expanded air. Thus, it is preferred that 
the width (W)- of the air outlets 8 and 9 is 2 mm or more, 

10 but not more than 7 mm. 

Furthermore, if an interval (E) between the distal 
ends of the air outlets 8 and 9 and the peripheral end 7 is 
too wide, the gap between the substrates thereat may become 
narrow and might result in the closing of the air outlets 

15 from the thermally expanded air. 

Therefore, it is preferred that the interval (E) 
between the distal ends of the air outlets 8 and 9 and the 
peripheral end 7 be not more than about 3 mm. 

Additionally, the other three sides of the panel are 

20 formed with a longer auxiliary member facing the seal 
member, and it is preferred that the interval (E) 
between the distal ends of the longer auxiliary members and 
the peripheral end also be not more than 3 mm from the 
peripheral end. These 3 mm' tolerances help reduce the 

25 pressure between the substrates, inside as well as outside 
the internal space, thereby preventing .deformation of the 
seal members. 
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Both substrates are cut off along the first cut line 
21, as illustrated in FIG. 2, FIG. 3A and FIG. 3B, 
indicated by two-dot chain lines. This cut-off process 
eliminates unnecessary parts including the auxiliary 
5 members 13 outside of the seal members 3 (i.e., parts 
except for the liquid crystal display panel) . 

Furthermore, one substrate may be cut along a second 
cut line 22, shown by one-dot chain lines,, if necessary, to 
obtain a structure for allowing easy connecting process 

10 between the panel terminals and external connecting leads 
such as a flat cable. 

The semi-processed liquid crystal display panel 
obtained thus far is next inserted into a closed vessel 
such as a vacuum chamber, in which the pressure is reduced. 

15 Thereafter, liquid crystal, for example, a smectic liquid 
crystal material, is inserted into the internal space 5 
through the injection inlet 6. Following the insertion of 
the liquid crystal material, the injection inlet 6 is 
closed with a seal material such as epoxy resin. 

20 Although omitted in the drawings, a typical example" 

of the first substrate 1 used is a transparent substrate 
which is formed with a plurality of transparent electrodes 
as pixel electrodes, an insulating layer and an alignment 
layer in which a rubbing treatment is conducted thereon. A 

25 typical example of the second substrate 2 'used is a 

transparent substrate which is formed with a color filter, 
a protective layer, a plurality of transparent electrodes. 
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an insulating layer and an alignment layer in which a 
rubbing treatment is done thereon. These transparent 
substrates can be glass plates with thickness of about 0.5 
mm - 0.7 mm, epoxy-based plastic plates, or acryl-based 
5 plastic plates. 

In the case of a transmission type liquid crystal 
display panel according to a simple matrix driving method, 
the first and the second substrates face each other so that 
stripe-shaped transparent electrodes on both substrates can. 

10 be orthogonally arrayed, and the seal member 3 is cured to 
form an internal space 5 which becomes a display area. The 
seal member 3 is formed with an injection inlet 6 as an 
opening for penetrating the inside and outside of the 
internal space 5. " 

15 Although the present embodiment has been described as 

a simple matrix type liquid crystal display panel, the 
present invention is by no means limited to this embodiment, 
and various modifications may be made within the scope of 
the present invention. In the case of a liquid crystal 

20 display panel according to an active matrix driving method, 
a pixel electrode and a switching element such as Thin Film 
Transistor (TFT) can be arrayed on the first substrate 1, 
and a common transparent electrode can be formed on the 
second substrate 2 . 

25 When the pixel electrode at the first substrate 1 is- 

transp^arent , ^a transmission type liquid crystal display 
panel is formed. When the electrode is reflective, a 
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reflective type liquid crystal display panel is formed. Of 
course, it is' not necessary for the first substrate to be 
transparent in the case of the reflective type. 

Furthermore, the present invention is not limited to 
5 these types of liquid crystal display panels and can be 
applied to transf lective types of liquid crystal display 
panels, and even to in-plane switching (IPS) liquid crystal 
display panels. 

FIG. 4 is a plan view for illustrating another 

10 embodiment of the present invention. In FIG. 4, similar 
reference numerals are used for designation of like or 
equivalent parts and portions as in FIG. 2, and redundant 
descriptions will be omitted. 

In the embodiment illustrated. in FIGs. 2 and 3, each 

15' member 13, 3A, 3B and 3C is shown in full lines. However 
in FIG. 4, each member 13, 3A, 3B and 3C 'is depicted in 
dashed lines which represent perforated holes. It is 
preferred that each member 13, 3A, 3B> and 3C is formed in 
full lines to have the supporting force necessary for 

20 supporting the two substrates. However, if there is 

sufficient supporting force, it is possible to form the 
members 13, 3A, 33 and 3C as dashed lines to allow easy 
extraction of air in the sealing process. 

The advantage of these embodiments of the present 

25 invention is that when the first substrate 1 is attached to 
the second substrate 2 with seal material and subjected to 
a heating process, the thermally expanded air can be easily 
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extracted from the substrates via air outlets 8 and 9. 
This ease in air extraction helps reduce the air pressure 
. between the first substrate 1 and the second substrate 2 
and as a result can help prevent deformation or cutoff of 
5 the seal member 3 caused by the air pressure. 



